Mutagenicity spectra in Salmonella typhimurium strains of glutathione, L-cysteine and active oxygen species.
Glutathione and L-cysteine, in the presence of rat kidney post-mitochondrial supernatant (S9) fraction, and various forms of active oxygen were investigated for mutagenicity in seven his- strains of Salmonella typhimurium. Glutathione and L-cysteine showed qualitatively and quantitatively virtually identical mutagenic activities. The number of mutants induced in strain TA97 was 3-4 times higher than in TA100, the strain in which the mutagenicity was originally detected. Mutagenic effects were also observed in strains TA92, TA102 and TA104, but not in TA1535 and TA1537. Hydrogen peroxide, superoxide and glucose/glucose oxidase in the presence and absence of kidney S9 fraction showed pronounced mutagenic effects in strains TA104 and TA102. Additionally, weak mutagenic effects were observed in TA100, while the remaining strains, including TA97, were not responsive. These mutagenicity spectra suggest that the mutagenic species formed from glutathione and L-cysteine are similar, if not identical, and are different from hydrogen peroxide, superoxide and other oxygen species derived from them. Further support for this notion was given when it was observed that catalase did not affect the mutagenicity of glutathione and that superoxide dismutase showed a significant effect only when used in milligram quantities. This study shows that mutagenicity spectra may be useful in the elucidation of activation pathways. Furthermore, it is interesting to note that all the compounds and preparations showing a positive response in the Ames test in the present study occur endogenously in organisms: glutathione, L-cysteine, hydrogen peroxide, superoxide, glucose, glucose oxidase and kidney S9 fraction (which was mutagenic in several strains).